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(54) RADIO COMMUNICATIONS EQUIPMENT MOUNTED ON MOVING BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide radio 
communications equipment which is mounted on a 
moving body and enabled to make radio communication 
with the radio communications equipment mounted on 
another moving body, while realizing harmony between 
the data transmitting efficiency and speed 
communication quality. 

SOLUTION: While radio communications equipment 
makes one-way communication, the equipment 
compares the information indicating the communicating 
state with the threshold set to the information, 
discriminates whether the compared results indicates 
that the communicating state is satisfactory, and when 
the results indicates a satisfactory communicating state, 
switches the one-way communication to a two-way 
communication. While the two-way communication is 
made, the equipment compares the information 
indicating the communicating state with the threshold 
set to the information, discriminates whether the 
compared results indicate that the communicating state is bad, and when the results indicate a 
poor communicating state, switches the two-way communication to the one-way 
communication. At adopting of this constitution, the equipment is constituted to have a 
hysteresis in its communication mode switching processing. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




CLAIMS 



[Claim(s)] 

[Claim 1]Mobile loading radio communication equipment which performs radio between radio 
communication equipments carried in other mobiles, comprising: 

One or more information which shows a communicating state during one-way communication. 
A decision means which judges whether it is that compare a threshold set as this information 
and the comparison result shows fitness of a communicating state. 

A means for switching which switches one-way communication to two-way communication when 
fitness of a communicating state is judged by the above-mentioned decision means. 

[Claim 2]Mobile loading radio communication equipment which performs radio between radio 
communication equipments carried in other mobiles, comprising: 

One or more information which shows a communicating state during two-way communication. 
A decision means which judges whether it is that compare a threshold set as this information 
and the comparison result shows a defect of a communicating state. 

A means for switching which switches two-way communication to one-way communication when 
a defect of a communicating state is judged by the above-mentioned decision means. 

[Claim 3jln mobile loading radio communication equipment which performs radio between radio 
communication equipments carried in other mobiles, The 1st decision means that judges whether 
it is that compare one or more information which shows a communicating state during one-way 
communication with a threshold set as this information, and the comparison result shows fitness 
of a communicating state, The 1st means for switching that switches one-way communication to 
two-way communication when fitness of a communicating state is judged by the 1st decision 
means of the above, The 2nd decision means that judges whether it is that compare one or more 
information which shows a communicating state during two-way communication with a threshold 
set as this information, and the comparison result shows a defect of a communicating state, 
When a defect of a communicating state is judged by the 2nd decision means of the above, have 
the 2nd means for switching that switches two-way communication to one-way communication, 
and and the 1 st decision means of the above, Perform a judging process, following a judgment 
gestalt which avoids judging a communicating state judged that the 2nd decision means of the 
above is poor to be good, and the 2nd decision means of the above, Mobile loading radio 
communication equipment performing a judging process following a judgment gestalt which avoids 
judging a communicating state judged that the 1st decision means of the above is good to be 
poor. 

[Claim 4]Mobile loading radio communication equipment characterized by being constituted so 
that distance information between mobiles of a communication destination may be used as 
information which shows a communicating state in one which is indicated to claims 1-3 of mobile 
loading radio communication equipments. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention aiming at harmony with data transmission efficiency and 
communication quality especially about the mobile loading radio communication equipment which 
performs radio between the radio communication equipments carried in other mobiles. It is 
related with the mobile loading radio communication equipment which enables it to perform radio 
between the radio communication equipments carried in other mobiles. 
[0002] 

[Description of the Prior Art]Realizing safe running of a car is examined by transmitting vehicle 
control information, including speed information etc., these days to the car which is running back 
using radio from the car which is running the front. 

[0003]There are two communication methods called two-way communication and one-way 
communication in the radio which performs an exchange of the data between such cars. 
[0004]The communication method of the handshake is used for two-way communication. 
When data is transmitted and there is no response from a transmission destination even if it 
waits for the response from a transmission destination regulation time, while starting 
transmission of the following data, after receiving waiting and it, it is processing so that data may 
be resent. 

[0005]When either of the rise-and-fall communications is cut while troublesome control is 
required although this two-way communication has the advantage that secure communication 
quality, can come by performing a handshake, and high communication quality is acquired by hard 
[ slight ], there is a fault of it becoming impossible to communicate data. 

[0006]On the other hand, so to speak, the communication method of effluence is used for one- 
way communication. 

Without requiring the response from a transmission destination, it is processing so that data may 
be transmitted. 

[0007]Since communication error correction is performed using redundant-code-izing more 
complicated than two-way communication in order to guarantee communication quality although 
this one-way communication has the advantage of not needing troublesome control like two-way 
communication, there is a fault that data transmission efficiency is not good. 
[0008]When it mounted radio conventionally, he was trying to use one-way communication 
according to the purpose of using radio, using two-way communication. 

[0009]Therefore, also when it mounted radio in mobiles, such as a car, he was trying to use one- 
way communication according to the purpose of using radio, using two-way communication. 
[0010] 

[Problem(s) to be Solved by the Invention]In mobiles, such as a car, radio environment will 
change with the movements every moment. 

[001 1]However, when having taken the composition using two-way communication in order to 
acquire high communication quality if conventional technology is followed, when the distance 
between mobiles separates, even if communication quality is no longer required so much, two- 
way communication will be used as it is. 

[0012]If one-way communication is used when the distance between mobiles will separate from 
now on and communication is cut, Although there is no telling whether it is receivable, to the 
ability to continue transmitting required information to a transmission destination, it is using two- 
way communication and there is a problem of it becoming impossible to perform such 
transmission. 

[0013]And when having taken the composition using one-way communication in order to avoid 
troublesome control if conventional technology is followed, when the distance between mobiles 



approaches, even if it must stop having to send data efficiently, one-way communication will be 
used as it is. 

[001 4] If two-way communication is used when the distance between mobiles will approach from 
now on and information must be sent efficiently, there is a problem of it becoming impossible to 
transmit information efficiently by using one-way communication to the ability to transmit 
information efficiently. 

[0015]This invention was made in view of this situation, and is ****. It is offer of the new mobile 
loading radio communication equipment which enables it to perform radio between the radio 
communication equipments carried in other mobiles, aiming at harmony with the purpose and 
communication quality. 

[0016] 

[Means for Solving the Problem]Principle composition of this invention is illustrated to drawing 1 . 

[001 7]It is mobile loading radio communication equipment of this invention by which 100 are 

carried in mobiles, such as a car, among a figure, and 1 is carried in the mobile 100. 

[001 8]The mobile loading radio communication equipment 1 of this invention is provided with the 

following. 

Means of communication 10. 

Communicate mode information storing region 11. 

The 1st decision means 12. 

The 1st means for switching 13, the 2nd decision means 14, and the 2nd means for switching 15. 

[0019]This means of communication 10 sets up communicate mode of two-way communication 
or one-way communication, and performs radio between radio communication equipments 
carried in other mobiles according to that set-up communicate mode. 

[0020]Communicate mode information which shows whether it is in a two-way communication 
state and whether the communicate mode information storing region 11 is in a one-way 
communication state is stored. 

[002l]One or more information that the 1st decision means 12 shows a communicating state 
during one-way communication, A threshold set as the information is compared, and it is judged 
whether it is that the comparison result shows fitness of a communicating state, following a 
judgment gestalt which avoids judging a communicating state which the 2nd decision means 14 
judges to be poor to be good. 

[0022]The 1st means for switching 13 switches one-way communication to two-way 
communication, when fitness of a communicating state is judged by the 1st decision means 12. 
[0023]One or more information that the 2nd decision means 1 4 shows a communicating state 
during two-way communication, A threshold set as the information is compared, and it is judged 
whether it is that the comparison result shows a defect of a communicating state, following a 
judgment gestalt which avoids judging a communicating state which the 1st decision means 12 
judges to be good to be poor. 

[0024]The 2nd means for switching 15 switches two-way communication to one-way 
communication, when a defect of a communicating state is judged by the 2nd decision means 1 4. 

[0025jln the mobile loading radio communication equipment 1 of this invention constituted in this 
way. One or more information that the 1 st decision means 1 2 shows a communicating state 
during one-way communication, A threshold set as that information is compared and it judges 
whether it is that that comparison result shows fitness of a communicating state, and the 1st 
means for switching 1 3 switches one-way communication to two-way communication, when 
fitness of a communicating state is judged by the 1 st decision means 1 2 in response to this 
decision result. 

[0026]One or more information that the 2nd decision means 14 shows a communicating state 
during two-way communication on the other hand, A threshold set as that information is 
compared and it judges whether it is that that comparison result shows a defect of a 



communicating state, and the 2nd means for switching 15 switches two-way communication to 
one-way communication, when a defect of a communicating state is judged by the 2nd decision 
means 14 in response to this decision result. 

[0027]Since it judges whether it is that a communicating state is good, following a judgment 
gestalt which avoids judging a communicating state judged that the 1st decision means 12 has 
the 2nd poor decision means 14 to be good at this time. One-way communication switched by 
the 2nd means for switching 1 5 is not frequently switched to two-way communication by the 1 st 
means for switching 1 3 after that. 

[0028] And since it judges whether it is that a communicating state is poor, following a judgment 
gestalt which avoids judging a communicating state judged that the 2nd decision means 14 has 
the 1 st good decision means 1 2 to be poor at this time, Two-way communication switched by 
the 1 st means for switching 1 3 is not frequently switched to one-way communication by the 2nd 
means for switching 1 5 after that. 

[0029]Thus, in the mobile loading radio communication equipment 1 of this invention. If one-way 
communication will be switched to two-way communication if a communicating state becomes 
good during one-way communication, and a communicating state becomes poor during two-way 
communication, Radio can be performed between radio communication equipments carried in 
other mobiles, aiming at harmony with data transmission efficiency and communication quality, 
since two-way communication is switched to one-way communication. 

[0030]And in the mobile loading radio communication equipment 1 of this invention. Judgment 
conditions of a communicating state at the time of switching to two-way communication from 
one-way communication, Judgment conditions of a communicating state at the time of switching 
to one-way communication from two-way communication from making it differ. Immediately after 
switching to two-way communication from one-way communication, while inconvenience which is 
switched to one-way communication from two-way communication does not happen, immediately 
after switching to one-way communication from two-way communication, inconvenience which is 
switched to two-way communication from one-way communication does not happen. 
[0031] 

[Embodiment of the Invention]Hereafter, according to an embodiment, this invention is explained 
in detail. 

[0032]The vehicles loading radio communication equipment 1a possessing this invention carried 
in a car at drawing 2 is illustrated. 

[0033] As shown in this figure, the vehicles loading radio communication equipment 1a possessing 
this invention will be carried in the front car 100a that transmission of the vehicle control 
information from the car 100a to the front back car 100b should be made possible. The vehicles 
loading radio communication equipment 1b carried in the back car 100b does not necessarily 
need to comprise the vehicles loading radio communication equipment 1a possessing this 
invention. 

[0034]One example of the equipment configuration of the vehicles loading radio communication 
equipment 1a which possesses this invention in drawing 3 is illustrated. 
[0035]As shown in this figure, this vehicles loading radio communication equipment 1a, The 
amplifier 20 for reception which amplifies an input signal, and the oscillator 21 which generates 
an oscillation signal, The mixer 22 which mixes an input signal and the oscillation signal of the 
oscillator 21, and the wave detector 23 which detects an input signal, A/D converter 24 which 
carries out the AD translation of the detection output of the wave detector 22, and the 
demodulator 25 which restores to an input signal, The packet regenerating section 26 which 
reproduces a packet from a demodulation signal, and the error detection part 27 which detects 
and corrects the error contained in the reproduced packet, The counter 28 which calculates the 
error number which the error detection part 27 detected, and the timer 29 which detects the 
error generation times which the error detection part 27 detected, The counter 30 which 
calculates the number of bits of the reproduced packet, and the packet assembly part 31 which 
assembles the packet of a sending signal, It has the distance measurement part 35 which 
measures the distance between vehicles between the mixer 33 which mixes the modulator 32 
which modulates a sending signal, and a sending signal and the oscillation signal of the oscillator 



21, the amplifier 34 for transmission which amplifies a sending signal, and the back car 100b, and 
the communication control part 36 which manages communications control processing. 
[0036]The signal strength of the input signal with which A/D converter 24 outputs this 
communication control part 36, The error number which the counter 28 calculates, and the error 
generation times which the timer 29 detects, Consider as an input the number of bits which the 
counter 30 calculates, and distance between vehicles which the distance measurement part 35 
measures, and a communicating state is judged using those parts or all, According to the 
decision result, according to two-way communication, vehicle control information is 
communicated in the back car 1 00b, or processing which communicates vehicle control 
information in the back car 100b according to one-way communication is performed. 
[0037]As shown in drawing 4 , when the signal strength of the input signal which A/D converter 
24 outputs is small, a communicating state will become poor, and a communicating state will 
become good when it is large. When the communication error rate defined by the ratio value of 
the error number which the counter 28 calculates, and the number of bits which the counter 30 
calculates is large, a communicating state will become poor, and a communicating state will 
become good when it is small. 

[0038]When the temporal duration which is defined by the time interval of the error generation 
times which the timer 29 detects and which can be communicated is short, a communicating 
state will become poor, and a communicating state will become good when it is long. When the 
distance between vehicles which the distance measurement part 35 measures is large, a 
communicating state will become poor, and a communicating state will become good when it is 
small. 

[0039]When the communication control part 36 judges a communicating state using these 
characteristics and it judges that a communicating state is good, While two-way communication 
is possible, it judges that communication by two-way communication is preferred because the 
back car 100b is approaching, and vehicle control information is communicated in the back car 
100b according to two-way communication. On the other hand, when judging that a 
communicating state is poor, it judges that two-way communication is impossible, and vehicle 
control information is communicated in the back car 100b according to one-way communication. 
[0040]One example of the process flow about the change processing part of this communicate 
mode that the communication control part 36 performs to drawing 5 is illustrated. Next, 
according to this process flow, this invention is explained in detail. 

[0041]When the communication control part 36 is started, as shown in the process flow of this 
drawing 5 , it is Step 1 first, When judging whether it is that termination indication of 
communications processing was published and judging having been published, When progressing 
to Step 2, judging whether it is having reached regular processing cycles, when ending processing 
and judging not being published, and judging not having reached regular processing cycles, it 
returns to Step 1 . 

[0042]On the other hand, when judging having reached regular processing cycles at Step 2, it 
progresses to Step 3 and it is judged whether it is that the present communicate mode is two- 
way communication. When judging that it is in the communicate mode of two-way communication 
according to this judging process, It progresses to Step 4 and it is judged whether it is that a 
communicating state is poor by comparing with the threshold a1 of regulation of what is made 
into the decision object of the received signal strength / communication error rate / the 
temporal duration / distance between the vehicles which can be communicated which were 
shown in drawing 4 (A shows hereafter). 

[0043]For example, when received signal strength is smaller than the threshold a1 as compared 
with the threshold a1 of regulation of the received signal strength received from A/D converter 
24 when using received signal strength as a decision object, it judges that a communicating state 
is poor, and when large, it is judged that a communicating state is good. 
[0044]For example, when using a communication error rate as a decision object, Compute the 
communication error rate defined by the ratio value of the error number which the counter 28 
calculates, and the number of bits which the counter 30 calculates, and it is compared with the 
regular threshold a1, When a communication error rate is larger than the threshold a1, it judges 



that a communicating state is poor, and when small, it is judged that a communicating state is 
good. 

[0045]When judging that a communicating state is good according to the judging process of this 
step 4, After progressing to Step 5 and switching two-way communication to one-way 
communication since continuation of two-way communication is impossible when returning to 
Step 1 as it is and judging that a communicating state is poor on the contrary, since continuation 
of two-way communication is possible, it returns to Step 1 . 

[0046] When, judging that the present communicate mode is not two-way communication at Step 
3 on the other hand (i.e., when judging that the present communicate mode is one-way 
communication), it progresses to Step 6 and it is judged by comparing the decision object A with 
the regular threshold a2 whether it is that a communicating state is good. 
[0047]Like received signal strength, when smaller than the threshold a1 and a communicating 
state shows a defect, the decision object A the threshold a2 used at this time, As shown in 
drawing 6 (a), it is set up as a bigger value than the threshold a1, and when larger than the 
threshold a1 and a communicating state shows a defect, on the other hand, the decision object 
A is set up as a value smaller than the threshold a1 like a communication error rate, as shown in 
drawing 6 (b). 

[0048]When progressing to Step 6 after being switched to one-way communication from two- 
way communication by a communicating state being judged to be poor at Step 4 by the threshold 
a2 with such a value according to processing of Step 5, a communicating state will be certainly 
judged to be poor. 

[0049]When judging that a communicating state is poor according to the judging process of this 
step 6. After progressing to Step 7 and switching one-way communication to two-way 
communication since execution of two-way communication is possible when returning to Step 1 
as it is and judging that a communicating state is good on the contrary, since execution of two- 
way communication is impossible, it returns to Step 1. 

[0050]When progressing to Step 6 after being switched to one-way communication from two- 
way communication by a communicating state being judged to be poor at Step 4 according to 
processing of Step 5 at this time, Since a communicating state will be judged to be poor with the 
threshold a2 set up like drawing 6 , the inconvenience of being switched to two-way 
communication pitter-patter does not happen. 

[0051] And when progressing to Step 4 after being switched to two-way communication from 
one-way communication by a communicating state being judged to be good at Step 6 according 
to processing of Step 7. Since a communicating state will be judged to be good with the 
threshold a1 set up like drawing 6 , the inconvenience of being switched to one-way 
communication pitter-patter does not happen. 

[0052]Thus, when judging that a communicating state is good, the communication control part 
36. While two-way communication is possible, it judges that communication by two-way 
communication is preferred because the back car 100b is approaching, When communicating 
vehicle control information in the back car 100b according to two-way communication and, 
judging that a communicating state is poor on the other hand, it judges that two-way 
communication is impossible, and it processes so that vehicle control information may be 
communicated in the back car 1 00b according to one-way communication. 
[0053]Other examples of the process flow which the communication control part 36 performs to 
drawing 7 are illustrated. 

[0054]When following this process flow, the communication control part 36, He chooses two as a 
decision object (A and B have shown) from the received signal strength / communication error 
rate / the temporal duration / distance between the vehicles which can be communicated shown 
in drawing 4 , and is trying to judge whether a communicating state is good and poor using the 
two decision objects. 

[0055]Namely, in Step 4, while comparing with the threshold a1 of regulation of the decision 
object A, When the decision object A shows the defect of a communicating state by comparing 
with the threshold b1 of regulation of the decision object B and the decision object B shows the 
defect of a communicating state according to it, he is trying to judge eventually that a 



communicating state is poor. 

[0056]And while comparing with the threshold a2 of regulation of the decision object A, when the 
decision object A shows the fitness of a communicating state by comparing with the threshold 
b2 of regulation of the decision object B and the decision object B shows the fitness of a 
communicating state according to it, he is trying to judge eventually that a communicating state 
is good in Step 6. 

[0057]When taking here the composition which judges whether a communicating state is good 
and poor in this way using two or more decision objects, it is also possible like "a1=a2, b1=b2" to 
use the threshold of the same value. 

[0058]Namely, even if it does not make the hysteresis of change processing of communicate 
mode using the difference in a threshold, In the usual case, a communicating state in case "the 
decision object A will show the fitness of a communicating state and the decision object B will 
show the fitness of a communicating state", Because a communicating state in case "the 
decision object A will show the defect of a communicating state and the decision object B will 
show the defect of a communicating state" is not in agreement. Since the hysteresis of change 
processing of communicate mode can be made, it is also possible to use the threshold of a 
gestalt, such as "a1=a2, b1=b2." 

[0059]For example, during ** one-way communication, using the threshold of "a1=a2, b1=b2" 
when "the distance between vehicles is small and a communication error rate is small", The 
composition that a communicating state judges that it is good and switches to two-way 
communication, and a communicating state judges that it is poor and switches to one-way 
communication during ** two-way communication when "the distance between vehicles is large 
and a communication error rate is large" is assumed. 

[0060]In such a case, if the distance between vehicles does not become small simultaneously 
then even if a communication error rate becomes small after switching to one-way 
communication from two-way communication at alpha point in a figure in accordance with the 
decision criterion of ** as shown in dr awing 8, it does not switch to two-way communication. 
When the composition which judges whether a communicating state is good and poor will be 
taken from now on using two or more decision objects, it is also possible to use the threshold of 
a gestalt, such as "a1=a2, b1=b2." Of course, it is also possible to use the threshold of a gestalt, 
such as "a1!=a2, b1=b2", and "a1=a2, b1!=b2." 

[0061]In short, there should just be a difference in the severity of a decision criterion when 
switching to one-way communication from two-way communication, and the seventy of a 
decision criterion when switching to two-way communication from one-way communication. It is 
because the hysteresis of change processing of communicate mode can be created by this 
difference. 

[0062]Therefore, as a decision object used for judgment of whether a communicating state is a 
defect (good), for example. As use the ** decision object A, use the ** decision objects A and B, 
the ** decision object D is used or the ** decision objects D and E are used using the decision 
object A, B, and C as a decision object used for judgment of whether a communicating state is 
fitness (poor), It may be made to provide a difference in the severity of a decision criterion when 
switching to one-way communication from two-way communication, and the severity of a 
decision criterion when switching to two-way communication from one-way communication by 
changing the number of decision objects. 

[0063]Although this invention was explained according to the graphic display example, this 
invention is not limited to this. For example, although the communication control part 36 took in 
the example the composition which performs change processing of communicate mode with 
software, it is also possible to take the composition which performs change processing of 
communicate mode by hardware logic. 
[0064] 

[Effect of the Invention]As explained above, in the mobile loading radio communication 
equipment of this invention. If one-way communication will be switched to two-way 
communication if a communicating state becomes good during one-way communication, and a 
communicating state becomes poor during two-way communication, Radio can be performed 



between the radio communication equipments carried in other mobiles, aiming at harmony with 
data transmission efficiency and communication quality, since two-way communication is 
switched to one-way communication. 

[0065] And in the mobile loading radio communication equipment of this invention. The judgment 
conditions of the communicating state at the time of switching to two-way communication from 
one-way communication, The judgment conditions of the communicating state at the time of 
switching to one-way communication from two-way communication from making it differ. 
Immediately after switching to two-way communication from one-way communication, while 
inconvenience which is switched to one-way communication from two-way communication does 
not happen, immediately after switching to one-way communication from two-way 
communication, inconvenience which is switched to two-way communication from one-way 
communication does not happen. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fP rawing 1] It is a principle lineblock diagram of this invention. 
[Drawing 2] It is an example of application of this invention. 
[Drawing 3] It is one example of this invention. 

[Drawing 4] It is an explanatory view of the relation between a detected amount and a 
communicating state. 

[Drawing 5] It is a process flow of a communication control part. 

[Drawing 6] It is an explanatory view of a threshold. 

[Drawing 7] It is a process flow of a communication control part. 

[Drawing 8] It is an explanatory view of the hysteresis of communicate mode change processing. 
[Description of Notations] 

I Mobile loading radio communication equipment 
10 Means of communication 

I I Communicate mode information storing region 

12 The 1st decision means 

13 The 1st means for switching 

14 The 2nd decision means 

1 5 The 2nd means for switching 
100 Mobile 
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[Drawing 3] 
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(57) [gift] 

[ US ] « , r : - 5f i fiff <S M i ©WW 

&@ 9 r>r> , fl!i©^ttft{c jks s ft s*nafi«gi © 
©tt accasets ft 5 ssn» t %Jt® l . -eotk«8S**i a 

fflfiWfi £ ti-S m&lc » , it* [°)i®{f €?X73 [SJjiff ^ i 
ttf B i * ©tiff R KISS $ ft 6 WI t * tm b . * ©J£« 

jHt^iW9»*.&. C©#teS£8S£SK:. 7C©afl 

*- FKRSft&^i^JcTifcabK:, aft*- F©« 
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[#MI#©I§B] 

■c. 

Kmmtpic* mmm&a* 1 -oximmmm 

i, 

±IB«§t«c J; i) aft 3 ft* «te 

fc. ^l^aff45R^aM^iW08si5«)tt^l8i io 

w&ttmmmmmmmimm. 

2 ] fl!j©«tll#K«iJ 3 ft &ftftjlft£K<h 
©Pal r-«S«ff *ff 5 ^»f*«»|te^aft«gtc tet > 
r. 

mfasm'pic. mmam^t 1 -oXfctitt&DtiNR 

i, 

zmnzctz, 

w& t t z mMimmmmmmmm. 

[ 1**53 J ffl©^*K^tSt§ft2>fli^3l(i^gi 

offl-emmmmn 5 m<mmm®mmmt^ 
r. 

K-mmamc, mmmz^t 1 -oxtmmvm-n 
t, mm*xfc&tozM*b*\m\j> *©&*** 
ifimmm<omi^t<oip^iptmti>m 1 omm 

30 

±IB* 1 ©«Bf^S(c J; 0 afit^J©.^? J&s*0»fStiS 

jR^antpK. amt*»*^r 1 -3X«^©ttfR 
waft «jso^s*^r©*5*>*«Bf-r zn 2 ©«k 
jjb» 2 ©flWf^aK «t 0 ai^K«©^^JWf 3 ft s 

$J*3©£*«*.. 40 
#•-3. ±IB01©fl»f^Stt. ±£*2©«Sr^a#* 

a£ «fnr &aff tmzmtf t wwrr 5© *@«-r a *y 

±i2»2 omma, ±Msm 1 oym&swmtm 
m m{mm**&tmmz><D%mmt mmm 

mmtt zmmmmmms 

[«*ffl4] lt*ai~3«:E«3*l5«r»r*l3&»0* 

mmmmmmimmc^x, 
m.mvm*mt\mtbx, mm^oy^mwtomom 50 



ismotmttvmi 

[0 00 1] 

3 ft s«^aff t <mv*m3m&n *> &mm§M 
mbkmi&kk:hu rate. ^~£{3S»£a{f B n ais 
£©ssn*iat)^>. f&©^»f*{c}s®§ns«safl 
«■ i ©lfflr*&i«afi*fT 5 c i VX * 5 ± 5 T s $ 

[0 00 2] 

bx^zmmcttbx. mtmim^xm 
&mmte£<Dtmmmi*&te lx^< ctx\ m 
m<D&£ffif*mmt?>tt&m$tix^z. 

[ 0 0 0 3 ] C©«fc^ai«*IH , C©f ; -*©^'3ffi') 

^HfTf zmmm fa*, ^rsiafiiit^aff i i> 
[0004] miffams b, ^ > *- *©a« #s 

£^ fti^t«ot*6, ;X©f-f©WcA 
■»n>< iifecc, a£R$roftor«>£ftft*>fc©j£S 

[0 0 0 5 ] ZtmmMffit. a>F^x-*£*t5 

c fca« D D n «*58« u cn^fc&fcsf^aftaw^ 

ft 6 ft S 1 1 > 9 M * ^©© - ffl*? 0 UIWWjWB* 
^ft^iifetc, ±DT^aff©^-f'ft^-^«§ 
ftr u * 5 £ , 7 s - * £Mfrr- s«c<ft*i(,»5 X-*^ 

[0006] -77, HTEnftadtt. ^t5«fcftso©a 
^s%ffli>Tfc9 , 36ftife*>6©iBS%fi*-e-r{c. 
7 s - ^ at f 5 «t 5 cc^s l x i> s . 

[0 00 7 ] c©Mitt, S^i&ififf©cj: 

^Htft&fg^aiix 7 -r jE*tf otwa*^, r 
[ooo8]», iE^affi^^stsii^ictt, mu« 
>i*iaaifflr*ffl^4J:9{ci/Tt»ik. 

[0009]Sot Btt»^ £"©cfc 5 ftSttftK*!^ 
[00 10] 

i8mwm9kLX5 ttitm] mrnito^u® 

[00 11] L.*»La*i6. Sa^aBKffioT^Si. 



C3) 
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T t» * i * tc. f»rfMB©Eft#«ft 5 C i ft £' fc J; 
0. *ftia£"fiff n a n IW«£ftft<ft-?-C^ -^©3; 

$ 3K^riajam* b t > a c £ k ft 4 . 

[0012] cn*>e, ®mm<D®mmtiz>ztrs. 

4*fc «fc *) 3m#tfJKf S nr L $ 5 . TOSUHt * 
©. ^ftftlE^ff^K^ff LttWSC £*ST*i*4© 

ceatoT, 5Et&i^i3iM*fl[oTc»scir, -€-©£5 ft 

&1f £*?tT£ ft < ft § £ t> 5 raHj£#* S„ 10 

s t ft tc . &tt#Rg ©ffinaija-s < t £ ft £- k <t o , as 

$WJCr-££i2t6ftttftBft6ft< tt^Tfe. *©* 

[0014] «#F H 1©SBIf^£^'< Cift 

£»c «fc 13 KMR«tt*K(c£ 6 ft ft Bft 6 ft I >laK > 

t*«*©£-CS & < ft S £ t,> 5 lfflH£#* S= 20 
[0015] *«Wtt**4<HtK«*'CaStlfct>0 
T*-jt, r- *eMSSW £ iiff Sff £ ©!)!«£ 

o. ®xD®nmcm® § ft s^i»t £ ©rarm^ 

a«*(r 5 C £ ifi? * 4 «fc 5 4tf fc&»ttfttl«fc 

t«afi«K©tt$* s « £ -r 4 „ 

[0016] 

[WB*JWftT5fcft©*K] H 1 fc*»gj©]UH*iS 

[ 0 0 1 7 ] 13*. 10 0 ttg»*& £'©^«ift, 1 « 

1 0 0 ft4*^©#iM*Si£&i01{I 30 

jggT*&4,, 

[0018] *^©#ttft^©«S«f £Eg 1 B, a 
ft ^© 1 0 £ . S<re- h'1ff$ttff&c 1 1 £ , St 1 <DW 
m&St 12i, SI 1 ©«^JS 13 4, *2©«K^g? 

14 4. n2<D®Wk^m 5££«x.4, 

[0019] c©iift^m ioB. ^faafirt^fa 
9ft *>©»ft * -FfcRSl/C *©S5£ i> tcmm - 
FKSE^r. ffi©S«imcStgSftSfi8*a««g£© 

[0020] aft Ftt«*stt« 1 1 it. ^wisjaft 40 
tflKfc & 4 ©#•## iSti»g#astc & 4 o*»%^r aft* 

[002 1]*1 ©«Hr#S 1 2 «. MT^afi*^ 

mimm*^? 1 oxtJtMS®flMRi . ^©fffgccs^ 
m-r zmmtmzm £ mm? 4 ©£ smmm 

[0 02 2]»l©««fc^ai3a:. Sfl©#»Kl 
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te*5£frffiii<l^4fljoift*.*. 
[ 0 0 2 3 ] # 2 (omm^m 1 4 b, s^ae *k . 
mmmzm 1 oxBa^©tffg£> *©«*««:«£ 
3ft4Mffl44tfci»o 4 micommmi zwa&tn 

[0 024] 02©««^ai 5B. m2©fl»?^Sl 
4 {c J: 0 aft tt*J©^S^flK 2 ft4«£tt, >sraflji 
ft* M^im Jiff ^ £ w 0 m *. 4 . 

[0 0 2 5 ] C©«t5K:1«fiR3ftS2|s:^©^«i^« 

Miiifigfi 1 r». * 1 ©MK^a 1 2 nmm 

IWK, »(itt«**-ri-3XB«»©ft«4. *©« 
$RKgS? ftSBHB£ *Jt«L , ^©tfc$xlSa^jiff 
«©&ff * ©*P5*»£*!l»r b . C ©*UBfr«S**SW 

r. jn 1 ©wj^^ia 1 3 a. mi mm^m 1 2 kj: 9 
a#^©Aiif ^jk <* ft s^cc, >wisjam *?jj^ 
[^aft^£W f 3mi>o 

[0 0 2 6 ]-*, ®2©«(R#S1 4B, ^l^aft 

tcisse s ft z mm t z tm b . * (ottmm^mimm 

82©ttJi(S#Sl 5B, JB2©miK#ai4«:«fcf3 

i^aft'x£^'3}ft^s 0 

[0 0 2 7 ] r©i#, fltlOfflM^Sl 2B. ^2© 

$>4©*>5*^flK^S©-C\ »2©^*Sl 5K«fc 
«Hfc*a 1 3 CCcfc »3 jRSfiljiftKttOilA ^>ftS C £ B 

at*. 

[0 0 2 8 ]^LT. C©4*. m2©«W^@l 4 
B. ^l©flir^iai 2*s^?£flWTSaffttH€^ 

s £ *owf-r s ©*@*r s spjsHBJRfcm^o. aft « 
«3&i^-r*s©*>5*»**iJllir-r s©r. ^ l ©flSfc^ 
Sl3(cj:»)^t)Jfti^fcjR^a#tt. *©». « 

mcmowt&gt 1 5 tc j: rj K-^aficc^jij 6 

ftSC£Bft^o 

[0 02 9 ] C©i 5 K. *f6BJ©S«I<*SilteKi{i 
$£g lTli. >t*I&iaff * K«{f tt«36Ja» K & 5 £ . 

>t*is]aft *K*[6]aft^ £ w «3 ^x. , sfc. s^a 
it* tcaft «9fc6CF^K ft a £ . ^i^aft ifrmm 
m^tm&x-zttfrh, r-^e^*£afiD D 0 » 

4©»fP*H9-3-3. fl6©S*#R:Ji*S3nsjtel8jiM 
m. £ ©rar*«ijifi*ff 5 c £ #r * 5 «fc 5 ft ft s . 

C 0 0 3 0 ] * LX , *^©S»f*Sate«fflff»g 

i fr^snsiafl* 65swK!iae^ £« o sw. ss© 
aiit^©w^ff£. 5R*raae*6>wi«fiiflr^4 

«J D Hit 4 ^©aff tt.^©«K*ff £ &JS&4J: 5 (cf 
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=fc 5 ft^f^iSC i £ fcfc. >9W[6ljIfI*>6Jt 
[0 03 1 ] 

[0 032] H2K. SIMWCiS*Sfta#*BlB£JMt 
r SSWJS«!«a8ffi(^aE l a SrH^TS. 10 

[0033] coHtc^-ri^Ki, #£S9j£*flrr-&w 

WSIMaftSSg latt, »#©§»* lOOaW 

&#©&«# 1 o o b ^mmm a©e^*oii6fc 
■*"<<. fj*©i»$i o oaidftssftsciicft 
5o ftfc> «#©u»*i oobfcjsiEShSMStt 

[ 0 0 3 4 ] H3 K, **W**iW-S*SiStSj!ffiKji 
{f 88g 1 a ©$6^JS©-^tefll*EI^T 5 . 

[0035] c ©si k^t <£ c ©m^ff ©Mia 20 

fflSKl aB, §ffff^*fi*lt-*^fffflifitlil2 0 
i, »§Hi-9*IB£*SIBgg2 1£, Sfiff^tifSS 
^2 1 ©IgSSff 4»£f* i+t22£, §ff ft ^ 
*«MW**»S2 3 i, *Hftg2 2©1*«tltfj*AD 
SKir S A D£%£ 244. £fifH#&fflH?£t)M 
2 5 4. «ii^6^1r „ h*n%.?Z;^v 
S&2 64. S£3hfc^*» h©«t»K*Sh5*»J*l* 
fflLtlTiET*^«3^ffia52 7i. R«3tftfflaS2 7©* 
IflLfce»)«*IHKr5*^>*2 8i. &QimHa$2 
7©&ffiLfct£926£B^J£tfcffi^S*^2 9i, g 30 
£3 tub** * h©ty Hfc*trtW**-»*3 0 
4, ft #©/■?*- ? f- a ac*? hffiS3P3 
li, «<i^#*S:WJ-5SWS3 2 i, j§<H*#48 

M2 i©«f#i*^-ri»3+^3 3i, mmm 
^zm&&mmwm%s3 a 4, «#©§»* 1 o o 

<f|IJ»ffiffi?rWISffifit(jaa53 6 4£«;t<E> 0 
[ 0 0 3 6 ] C ©aft *IWS|53 6 B, A DS3ft8 2 4 © 

ffl^j-T SSIiffi ^©e-^fiai . * *) > * 2 8 ©fHBT 
SSW»4, ^-/-7 2 9©#ffi-rS^(3^WSlJi, * 40 
■5>*3 0©SH8rrSfcT9 hfti. SEWeS^ 5©« 

St5ffi»I«A*il. *ft6©-»XB£T: 
*tt^raflWfc«*«»il/T. *©*JW*§*«a6t;-c. 
^iS]a«fc^->r^©as6<: ioob e4cpnnm 

0 b K*WW91*#4a©T5ffiffl4fr5. 
[0 0 3 7 ] 04K^<fc$K, ADS»H2 4©m^ 

•T5S(tm#©M^s*5/jN$ t» i * jctt. mmmt 

fi^ftfeOift^o *fc, *^>^2 8©tt^-T5K f 3 50 



S4#^>£3 0©fHBrT4^f hi*4©Ji*<Ir5£« 

h<Dtt£<o, *n*j/hs^i*Ktt. afttt^meft 
fc©ift* 0 

[0 03 8 ] *^v29©^Wt-^m ( 3WfiJ 

©^HBit:'S«snsffi«nitej#^i#ra^s^itK 

B, a«TOiTOftfe©ift0 1 **uW»t*fc 

b, «««*«&*?&*>©£&*. mmimu3 

5 ©iBCer 5»HlfflffilB«s^:* «r»i* KB, afitftiB 

*s&t>©4&o. **u&j/h3t»4#K. aft«MBft 

J?&4>©4ft3 0 
[0 0 3 9 ] aflfflflRV3 6 B, £ft6©#tt£ttoT 

mimzm b-c , afites*w-e& 4 e 4 

©Stt*l 0 0 bifeJBfil/r^ftci-cjR^WaffK 
<fcsafi#»*U>ti**«J»rb-c. SSWfaiHstcfto 

■ca*©a«i*i 0 0 btc*H«nw»«*afiT5. - 

afcttffi#*&r*SC4£*UK-j-*£frKB. 5K 
S£oT^©S«W 10 0b KJgjifftfflftfR^afrf 

s, 

[0040] m 5 k . aftwsp 3 6 nmftz com. 

ft*- F©W^Ilg^Ko^r©feS7 a-©-»6 

[0 04 1 ] a{flU«3 6 B, ®«J$tlS i, C©1 
5©«ffl7B-{c^-j\fc5K:. 5feT«lBCc, Xf^'l 
r, a«Ma©$l7f^^^f 3tlfc©^?:« L 

CCJI^. «3£©jfflajSBtlK:iiJa l/fc©*»5*p£*(IK L 

r, ^©^a^WKsraor^ft^c t*«»frs i 

xf^'iKi^ru<„ 
[0 04 2 ] -73. y'2 r, as©MJi«KPj 
a 1/ C i %W»fr Sit KB, Xfv7'3 KJt^r , 

3ss©a«*- ftrnmrnm-c h *> ofrm^mm 

C©ffiBr«gifcfi£oT. )R^[fi]aS©aff*-FK 
$>SC£*«»tTS£*KB, ^f?7'4KIU, m 

4 Kmifcff ii^?ss/aff s 5 m/wimmmmm 

^T) £«£©l»fifa liJtR-TSCi-C. afitfc^ 

[0 04 3 ] *»r*f*£ LTSffft^S^ffl 

*%«^©Wffia 1 ttmL-C, Si«a 1 <fc *) fe^tff 
W)S^?^ £ * KB, aftttSfeW^-rftS £fl»r 

[ 0 0 4 4 ] MxB, fllf^i LTaft^O $ 
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•5>#3 0©ttfrf£t^ h&£©Jt¥ffi-Cje«i**iS 

T, Mil a 1 «fc»Jt>a<IK9*0***C»£Sffctt. Bff 
tttBs&CFSTASiflWL/. /hS^£S«:tt> 
*Wt? * S £ WW T 5 © T* 3 . 
[0 045] C©^r ^7* 4 ©fiJKMKK -or, jiff 
tttB^ff-C* & C £ £fl§ff S £ * fc tt , 
©i^T#"BJtfrrab5©T\ 7 1 tcK<9 , 

sat cc. afttfflKa^s-ca tct **«kt * £ * k 

B, s^(fi]fflfi©M?f^Djte-e*i,©r, x 7-9 7" 5 10 
tcaA/r. s#faafi£#:&ftafftc^&*Tfr6, 

[0 046] Xf) 7*3 T\ JIfi©afl*- Ffr 

©a«*- F^M-^aftT*^ c i £*tc 

B, Xr^7-6fc^r\ *IBf*f*A*«3£©l«ffia2 
£ tbtW SCit, afi^l^ W 4 ©fr§fr£« 

[0 047] C©££ffll,^l!tta2B, ^ffi{f#^fi 

{itWifr^S£^T£ ttCB, H6 (a) tC^T^O 
K, Mfta 1 J:gfc*afctt£l/Ttte<?*l. -7?- a 
flHS*)*©^^ ^K#*A#W{ta l «fc0fc**i,> 

[0 04 8] C©j:9fctt*J*-3lMia2K:J:9. 
? 7 4 -cafflttBbWfi-C £ UK S n 5 C £ T. X 
•f 9 7' 5 ©ABSKfie-a TjK3rfa»ft #> 6K-*fra{i tc« 
9&*.&ftfcf£. 7* 6 «:«&£*£, SWicffifi 
ttlJaCFRTiSifWrShSCiKaa. 30 

[0049] c©*r -:>76©«»iitc^T, aft 

S C £ **»fi" *£*(£«. se&fiflHf 
<E*fT**^nft-c**©-C. ^©S S^f^'l (CM 

k»k, aft«^m^*^c£^«Bfn>£* 

KB, ^i*]aff©^fT*SnJ^r*S©-C\ 7,TW'l 

^^affi^^^afftc^fjft^r^e, 

Xr 7*1 KM5„ 

[0050] C © £ S . Xf';7'4 faff 
*5£iRK3ftSC£t?. ^7-5 7-5©MCCSfoT® 

^a#;fe&fr^a#fc:tfj»5ft*6ftfc«. ^7-^ 40 

6 fcittt £ *«:». H 8 © J: 5 KRjeShiWI a 2 tc 
<fc J) aft f£Hfr^il £flBrSn*C£tcft*©T. /t * 
A 3i £ jSWfiM tc tfj »3ftA6tl-Cl/*^£»,>-5 

[0 05 1 ]?UT, Xr v 7*6 T'ffifs ttttWttFT* 
5£«BfSn*C£T. Xr^77©^ffiK^^T)t^ 

fcjitf£*K:ti> 06©J:5fCta:^Sn4Wffia lKi 
0ffl#^^* s ft»£*J»T$ti5C£{c^5©t*. 

5?£)t^aftKW ! 3f^enrts^£c^fc^^ 50 
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[0 0 5 2 ] C©<fc5{C0r. III1I93 6B, aft 

wiwiaff tr* 5 c £ s £ * kb , sc^am 

imfcCibZ £ H(C ffcfr©gtt¥ 1 0 0 b £ fcjffifi 
LT I » 5 C £ r^^aff tc J: safi iffit b t > C £ 4 

wklt, a^fsjaft Kse^Tf«73©s»* loobtc 
mwi«iffR£afiu -7k afittSw^fiTabsc 
£ £«ir %t ft tat, wmmm#*Bjmvs> z c t 
*mmbx, ^mmimcm-ormmmMi 0 0 b 

[ 0 0 5 3 ] h 7 tc aft mm 3 6 -r 5 ajg? 

[0 05 4] C©&ffl7n-Kfie5»^. afi*»SP3 

6 b . H4Kmb fcgfgm#?ta/a(iB 0 */aft «j 

flH*ft^H/mWI«ffiIli©**>6 2o«M (A, 

b-c^lt&s) £Lr3ifj?ur. ^(Dz-^mmnm 

4ffl(,»-camt««6*JS*fCA4©*^St?*5©5&»*!R| 

[0 0 5 5 ] iT&b^, Xf'>7"4TB, *!l»T*f*A* 
«^©SMfia 1 £tbtSTS £ £ 6 tc. «K*tftB * «5E 
©Mftb 1 £tk«T*C£-C. flW»JRA*safi««l© 
^S^b, fro, nR^TKB«i9fiKM©7A«$r 
£*K t «WKaffltt«*£^a'C*4£4Wrr*J:9 

taws. 

[ 0 0 5 6 ] * L/T. XT'; 76 t?tt. «K*taA**i 
S©Kfia2£it$5-rS££^tc. *UBir»#tB^«S© 
Mfflb 2 itfctt-J-4 C it, «K»»A*«aflH««©a 
»£^U «Br*fiHB*sa^fl8©A»*^f £ 

ttc s^tcan^^sif r*s £«Bf-rs ct 5 tc 

[0 0 5 7 ] CCT', C©cfc^tC, fiBR©«K*fJR4ffl 

l vr . aMWR^Jf-c* * ©*»jpat* ^ ©*>*«»r 

TiflWEJ&SStl^CCtt. r a l=a2, bl = b2j 
£1^5 «fc 5 tc|SI DfiS©«ffl4ffll f >5 C £ t> W8et?*5. 

[0058] rscfefe, nfii©*^ft«-3ra©*- k 
©sjgy&H© t x f y fx 6 & < x h . as©Ji 
^, r«R*m A«ittWff c £ tea 9 , 

«Br*t*B3&iaiSKJB©AJff&^-rc £tcftS j 

£ # ©afgt«B £ . rsttrfct* a *jafi«ai©^** 

«iK&5, *>-o. «»r*f*B*iafi««©^S*^ 

-rc£K&^j £*©a#«»£**HSLa«,>c£r > 
as*- F(D®8mm<Dtz7-<j^z%ftz>ttifivi* 

•5©T\ T a l=a2, b 1 = b 2 J £l,^J:5&^S8 
[ 0 0 5 9 ] «*.«. r a 1 =a2, b 1 =b2j £^ 

MMffliw, ®jt*raaff*tc, rmMHSIK** 
/h?<, fro, aiiK9*#t/h3c>j t*tctt. aft« 

2. £¥W LT55Wl*afllKttJ 9 ft*. 

^aft^tc, r^sra^frTc^ < . fro, aitmo 

*j6**SI»J £tK». afftt^fr^fit'$»^£fl»?L, 



[0 06 0 ] c©J:5&Ji£. H8K:jKfJ:5tt: l 0© 

W*NR*m»r . jiff wmifi8&n3> zofrtt-vib 4 
(Dfrzmmrmi&zm&msiaz, r a 1 = a 2 , b 

l = b2j it>5«fc5&JB«©«ffi*ffll,>*C£fcnini& 
&©-££> 4 ,, h%6A,, Tal^a2, bl=b2j 10 
^, r a i = a 2, b l*b2j £n5J:5&Jf^©K 

[0 0 6 1 ] glT4^ JK^jaifr&fr^fafflflfc&J 
9»;t4£#©tt»r»*©itLS£. Jt£flME*»65K 

ttmrntcm a £ #©*«*©« l s £ k®^ 

*s*Wf<fct^©-C$)5. C©at=>(C«fc<3. ffifl^-K© 
SJUMSffl© t^f-'J e/**sfBSrS 5 * 6 ? * 4 . 
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